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(3) $T^{n}xarrow 0w(x\in E)$ $F(T)=\{0\}$
$Cl \{T^{n}x\}=\bigcap_{m}[\{T^{n}x;n\geq m\}$ $]$ $F(T)$ $T$
$N$
$N$ $\mathcal{F}$ $N$ $\mathcal{F}$ ;
$\phi\not\in \mathcal{F},$ $\mathcal{F}\ni A,$ $B$ , $A\cap B\in \mathcal{F},$ $\mathcal{F}\ni A,$ $B\supset A$ $B\in \mathcal{F}$
$\mathcal{F}$ $\mathcal{F}$ $m$
$\mathcal{F}\ni\{n;n\geq m\}$ $S$ Hausdorff $\tau$
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$S$ $\{s_{n}\}$ , $\mathcal{F}$ $\bigcap_{F\in \mathcal{F}}[\{s_{n};n\in F\}$
$\tau$- $]$ 1 1
$\mathcal{F}$ $\{s_{n}\}$ $\tau- \mathcal{F}-\lim s_{n}$
$\tau- \mathcal{F}-\lim s_{n}=\bigcap_{F\in \mathcal{F}}[\{s_{n};n\in F\}$ $\tau-$ $]$
$\bigcap_{m}[\{s_{n};n\geq m\}$ $\tau-$ $]$ $s_{n}$ $\tau-$ $\tau- Cl\{s_{n}\}$
$\tau$-
$\tau-$ $\tau- \mathcal{F}-\lim s_{n}\in\tau- Cl\{s_{n}\}$
$\tau$
$(\lceil 5\rfloor$ $)$
$1$ $\mathcal{F}-\lim s_{n}=s$ $U(s)$ $\{n;s_{n}\in$
$U(s)\}$ $\mathcal{F}$
$2$ $\lim s_{n}$ $\mathcal{F}$ $\lim s_{n}=\mathcal{F}-$
$\lim s_{n}$
$3$ $\{s_{n}\}$ $K$ $\mathcal{F}$
$\mathcal{F}-\lim s_{n}$
$4$ $Cl\{s_{n}\}=$ { $\mathcal{F}-\lim s_{n}$ ; $-\mathcal{F}$}
$5$ $S’$ Hasdor ( $\tau$‘) $\psi$ $S$ $S’$
$\psi(\tau- \mathcal{F}-\lim s_{n})=\tau’- \mathcal{F}-\lim\psi(s_{n})$
$6$ $S$ $S$ (lattice)
Banach
$‘$ ’
(ii) $\sup\Vert T^{n}x\Vert=M$ $<\infty$ $\{T^{n}x\}$ $0$
$M$ BM $E$




$TSx=w- \mathcal{F}-\lim T^{n+1}x=STx$ (iii)
$w- \mathcal{F}-\lim T^{n+1}x=w- \mathcal{F}-\lim T^{n}x=Sx$
$STx=TSx=Sx=S^{2}x$
$F(T)\ni y$ $Ty=y$ $Sy=y$ , $S$ $E$
$F(T)$ (1) (3)
Banach
Banach $E$ E$\star$ $L(E)$ $E$ Lipschitz
$0$ $0$ $L(E)$ $E$
Lipschitz , $0$ $0$ $\in$ $||_{X}\#||_{L}$
Lipschtz ;
$||x^{\#} \Vert_{L}=\inf\{c;||x^{\#}(x)-x^{\#}(y)|\leq c\Vert x-y\Vert x, y\in E\}$
$L(E)\in T$ $||T||_{L}$ $T$ Lipschitz $E\#$
$E^{\star}$ Banach $\sigma(E\#, E)$ -
Lipschitz $L(E)\in T$ $T$
$\tau\#$
$T\#_{X}\#(x)=x\#(Tx)$
$(x\in E, x\#\in E\#)$
$\tau\#$ $E\#\star$ Banach $E\#$






$T$ Banach $E$ Lipschitz $TO=0$
(i) (ii) ;
(i) $\sup||T^{n}\Vert_{L}<\infty$
$($ ii $)$ $N$ $\mathcal{F}$
$w- \mathcal{F}-\lim(T^{n}x-T^{n+1}x)=0$
$(x\in E)$
(1) $\mathcal{F}$ $E\#\star$ $P^{\star}$ ;
(a) $P^{\star}Qx(x^{\star})=T\#\star P^{\star}Qx(x^{\star})=P^{\star 2}Qx(x^{\star})$
$(x\in E, x^{\star}\in E^{*})$
$(b)\cdot T\#\star P^{\star}=p*\tau\#\star$
(c) $P^{\star}Qx= \sigma(E\star, E)- \mathcal{F}-\lim TQx$
$\in\bigcap_{m}[\{T\#\star nQx;n\geq m\}$ $\sigma(E\#\star., E\#)$ - $(x\in E)$
(2) $A=\{x;P^{\star}Qx\in$ QE$\}$ $A$ $x$ $P^{\star}Qx=QSx$ . A
$S$ $S$ $A$ $T$ $F(T)$ Lipschitz
(d) $S$ $=F(T)$
(e) $TS=S=S^{2}$
(f) $A$ $T$- $TS=ST_{|A}$
(g) $Sx\in\Vert\Vert-Cl\{T^{n}x\}$ $(x\in A)$
Lipschitz $E\#$ $\sigma(E\#$ , E
$w\#$ (i) $(T^{n})=T,$ $\Vert T$ $L=||T\# n\Vert$






$\Vert Px\#\Vert_{L}\leq M\Vert x\#\Vert_{L}$ $P$
$\tau\#$ $w\#$-
$TPx(x)= \mathcal{F}-\lim Tx(x)=PTx(x)$
$(x\in E, x\#\in E\#)$
$($ ii)
$\tau\#_{Px^{\star}(x)}=\mathcal{F}-\lim\{\tau\# n+1_{x^{\star}(x)\}}$
$= \mathcal{F}-\lim Tnx^{\star}(x)-\mathcal{F}-\lim\{Tx^{\star}(x)-\tau\# n+1_{x^{\star}(x)\}}$
$= \mathcal{F}-\lim\tau\# n_{X^{\star}(x)-\mathcal{F}-\lim\{x^{\star}(T^{n}x-T^{n+1}x)\}}$
$(x\in E,$ $x^{\star}\in$ $)$
$=Px^{\star}(x)$
$\tau\#_{Px^{\star}=Px^{\star}}$
$P^{\star 2}x^{\star}=w \#-\lim T\# nPx^{\star}=Px^{\star}$
$(x^{\star}\in E^{\star})$
E# $P$ $P^{\star}$
(1) (a), (b) (c) $Qx$ E# $w\#$-
$P^{\star}Qx(x\#)=Qx(P_{X}\#)=Qx(w\#\# n\#$
$= \mathcal{F}-\lim Qx(Tx)=\mathcal{F}-\lim T\# mQx(x\#)$
$=\{\sigma(E\#\star,$ $E \#)-\mathcal{F}-\lim T$ $Qx(x\#)$
$x\in E$ $x\#\in$ $4$
$P^{*}Qx \in\bigcap_{m}[\{\tau^{v\star n}Qx;n\geq m\}$ $\sigma(E\#\star, E\#)- F\ovalbox{\tt\small REJECT}^{\nearrow J}a]$
$(x\in E)$
o





$S=TS$ $Sx\in F(T)$ (1) (b)
$P^{\star}QTx=P^{\star}T^{\#\star}Qx=T^{\#\star}P^{\star}Qx=T^{\#\star}QSx=QTSx$
$Tx\in A$ $TS=ST_{|A}$ $y\in F(T)$ $T\#\star Qy=QTy=Qy$
(c) $P^{\star}Qy=Qy$ $Sy=y$ $S$ $F(T)$
$x\in A$ $SSx=$ (d), (e), (f)
(g) (c) $A\ni x$
$QSx= \sigma(E\#\star, E\#)- \mathcal{F}-\lim$
$\star \mathfrak{n}$Qx
$\psi(y)=\Vert y-Sx\Vert-\Vert S$ $\psi\in$
$- \Vert Sx\Vert=QSx(\psi)=\mathcal{F}-\lim T$ $Qx( \psi)=\mathcal{F}-\lim\psi(T^{n}x)$
$= \mathcal{F}-\lim(\Vert T^{n}x-Sx\Vert-\Vert Sx\Vert)$
$= \mathcal{F}-\lim\Vert T^{n}x-Sx\Vert-\Vert Sx\Vert$
$\mathcal{F}-\lim\Vert T^{n}x-Sx\Vert=0$
$Sx= \Vert\Vert- \mathcal{F}-\lim T^{n}x$
$4$ $\in\Vert\Vert$ –Cl $\{T^{n}$
(ii)
$($ ii $)’$ $N$ $\mathcal{F}$
$\mathcal{F}-\lim\{x\#(T^{n}x)-x\#(T^{n+1}x)\}=0$
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